Homozygous loss of menin is well tolerated in liver, a tissue not affected in MEN1.
Most tumor suppressor genes show a widespread pattern of expression, yet individuals with germline, heterozygous loss of function of such genes develop tumors in a restricted set of tissues. This paradox has generated a multitude of speculative hypotheses. The gene for multiple endocrine neoplasia type I (MEN1) encodes a ubiquitously expressed tumor suppressor of unknown function called menin. Humans and mice with germline, heterozygous loss-of-function mutations in the MEN1 gene almost always develop at least one endocrine tumor by late adulthood, and examination of those tumors invariably reveals loss of the wild-type allele. To investigate the paradox of tissue-specific tumor phenotype in MEN1, mice homozygous for an Men1 gene with exons 3-8 flanked by loxP sites were bred to transgenic mice expressing cre from the albumin promoter. This strategy allowed us to generate mice with homozygous deletion of the Men1 gene in liver, a tissue not normally predisposed to developing tumors in humans or mice with heterozygous MEN1 loss-of-function mutations. Livers that were completely null for menin expression appeared entirely normal and remained tumor free until late adulthood. These results argue against certain hypotheses previously proposed for the tissue specificity of tumor suppressor genes and provide insights to the mechanism of tissue specificity in MEN1.